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{Program to Calculate Optimal Initial size of TIM} 6/8 

820 ^ FUNCTIONAL Afinal(A_lld.A) {function to detemiine If 

final Area of TIM is within lid area (assures proper calculations of pressure 
on TIM)} 

if(A>AJid) then Afinal=A_lid 
endlf 

lf(A=A_lld) then Aflnal=A_lld 
endlf 

K(A<AJid) then Afinal=A 
endlf 
end 

FUNCTION Afinal2(A_epsilon,A) {function to determine if 

final Area of TIM is within effective area (assures proper calculation of 
theta)} 

if(A>A_epsilon) then Afinal2=A_epsilon 
endlf 

if(A=A_epsllon) then Afinal2=A_epsllon 

endif rj/n q 

lf(A<A_epsilon) then Afinal2=A rJ\j. O 

endif 
end 

801_^Ajid=30.8*30.8*convert(mm A 2,m A 2) {Area of Processor lid} 

802_^tl=3* C onvert(mll,m) {Initial Thickness of TIM} 
ti micron=ti*covert(m,micron) 

/|= 41 806 {Initial length of TIM Ai=lxl in inches} 

805_^AI=r^*convert(ln A 2,m A 2) {Initial Area of TIM in 1X1*2} 

Ai in2=Ai*convert(m A 2,in A 2) {Initial Area of TIM in in*2} 

807_^v^j*Ai {Initial Volume of TIM} 

803 xF=20 811 {Force on TIM in Ibf (assumed constant)} 

~\P=F/AfJn2 *' {Final Pressure on TIM In psi (note: 
81 0 Af in2 is Af in in*2 and Af comes from Atlnal function)} 

V^t_m*A — — 809 {Final Volume of TIM = initial volume} 
808 

{TIM thickness vs. pressure and bulk conductivity data} 

812^t=-6.0989*ln(P)+55.2 {bergquist tim thickness (microns) vs. 

pressure (psi), k=.7 W/mK} 

804_Jc=i.20 {Conductivity of TIM W/mK} 

t_m=t*convert(micron,m) 

A_in2=A*convert(m A 2,in A 2) {Final Area of TIM} 

813_^= A fj na |(Ajld,A) {Call function Afinal} 

Af_in2=APconvert(m A 2,in A 2) {Final Area of TIM converted to in A 2} 

814 -,=.15 



r 801 {eta = A_epsilon/A_lid} 

A_ psilon=AJid*eta {Effective Area: EquMlant area for 
uniform heat flux} 

815 Af2=Afinal2(A_epsilon,A) {Callfunction Afinal2} 

Mhete=t m/(k*Af2) {Thermal resistance of TIM} 
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START 



Providing a heat source and a heat 
sink 



1001 



Establishing values and constraining functions that 
represent behavior of a displacement element 
under compressive pressure 



1002 



Determining an optimum size for a displacement 
element by minimizing thermal resistance of a 
thermal interface material at Its final thickness 
under the defined constraints 
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I 



Optimum 



Positioning the optimally sized displacement 
element between the heat source and the 
heat sink 



1004 



Compressing said thermal interface 
material 
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END 
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